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Examiner's Amendment 

An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in e-mail correspondences with 
the appUcant between June 21 and July 5, 2005. 

The application has been amended by replacing the claims as follows: 

1. Packet switching data communications network with closed loop inp licit feedback flow control 
con5)rising 

a Window-Time-Space Flow Control, WTFC, where a determined single server queuing system 
model with a finite number of packets and known value of a total network capacity point Wo, To 
of a total network window Wo , a total serving time To and an aggregated propagation time Tp 
define a window - time plane of a packet window W and a delay time T, for determining 

a hyperbola through said network capacity point Wo,To and a set of network response curves 
each for a fi-action of total network capacity a, said hyperbola and said curves contained in 
said window - time plane, wherein each said response curve is determined with a break 
point lying on said hyperbola through said network capacity point Wo,To, and 

a current W,T point measurement, wherein said window - time plane is used to determine 

whether a W,T point is positioned above or below said hyperbola, and to calculate optimal 
value of said capacity fi-action a and said break point of the current response curve, 
wherein said break point is used to calculate an optimal window Wo(a), an optimal delay 
time To(a), and an optimal packet sending period t'"(a); 
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a terminal that uses said window - time plane and said W,T point measurement to obtain said optimal 
packet sending period and said optimal window, and is constructed using a packet receiver 
(113) and a packet transmitter (101) of packets or other data units; 

a node (201) that may signal said total network capacity Wo, To by updating a set of elementary 
network channel parameters in packet headers, wherein said network parameters are a 
cumulative propagation time Tpo, a cumulative reciprocal capacity and a minimal channel 
capacity Cb. 



5. Network of Claim 1 wherein said packet transmitter (101) performs 

packet sending, when two conditions are both satisfied: said optimal packet sending period t"'(a) 
expires and said optimal window Wo(a) is not filled, 

a check of said optimal packet sending period to'"(a) expiration, in a to"'(a) calculation process (107) 
with a one credit buffer (108), 

a check of said optimal window Wo(a) not being filled in a process of window check (1 1 1) that 
verifies whether the current window is less than said optimal window Wo(a). 



6. Network of Claim 1 wherein parameters are provided by said packet receiver (1 13) to said packet 
transmitter (101) after acknowledgment reception, said packet transmitter (101) fiirther con5)rises: 

a W,T point measurement process (106) adapted to use a transmission time of the packet k t(Pk) and 
an acknowledgement time of a packet k t(Ak) in formula T - t(Ak) - t(Pk), and a last packet 
sequence nxmiber Pk and a last acknowledgment sequence number Aj in formula W = Pk - Aj and 

to use a window correction formula Wj^ = (k - j) (t(Ai^) - j ^t(Ai^) - t^A j jj to obtain 

corrected value for window W; 

a total capacity estimation and correction process (109) adapted to calculate and correct said total 
network capacity point Wo, To and said aggregated propagation time Tp. 



7. Network of Claim 1 wherein said packet receiver (113) conprises 
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an extraction process (114) adapted to extract said cumulative propagation time from a backward 
cumulative propagation time variable Tpob, said cumulative reciprocal capacity from a backward 
cumulative reciprocal capacity variable Scib? said minimal channel capacity from a backward 
minimal channel capacity variable Cimmb? a last acknowledgment sequence number from a 
packet header and a transmission time from a backward transmission time variable T(pk)b or 
from a local record, and to deliver said extracted parameters to the packet transmitter (101). 

8. Network of Claim 3 wherein said header initiahzation process (103) performs initialization of packet 
header variables to: 

set a forward last acknowledgment variable ajf to the value of a last acknowledgment sequence 
number received, 

set a backward last acknowledgment variable ajb to the value of a forward last acknowledgment 
variable received in packet from the opposite direction, whose acknowledgment nxmiber is 
carried by a new packet, 

set a forward transmission time variable T(pk)f to actual local time, 

set a backward transmission time variable T(pk)b to the forward value of said transmission time 
variable received in packet from the opposite direction, whose acknowledgment number is 
carried by a new packet. 

9. Network of Claim 3 wherein said header initialization process (103) performs, when said total 
network capacity signaling is used, initialization of packet header variables to: 

set a forward cumulative propagation time variable Tpof to zero; 

set a forward cumulative reciprocal capacity variable Scif to zero; 

set a forward minimal chaimel capacity variable Ciminf to the maximal value; 

copy values from said forward variables Tpof, Sar, and Ciminf received in the opposite direction packet 
to backward variables Tpob, Sab, and Ciminb respectively. 

10. Network of Claim 5 wherein said to'"(cx) calculation process (107) further comprises: 
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a connection startup algorithm for smooth packet sending, that acts upon expiration of a time period 
initialized, and 

before first acknowledgment reception, and if there is no credit stored in said credit buffer, sets 
said credit buffer to 1 and reinitiates the same value of said time period, 

before first acknowledgment reception, and if there is credit stored in said credit buffer, initiates 
double value of said time period and initiates packet emitting, 

after first acknowledgment reception, sets said credit buffer to 1 and initiates packet emitting. 

11. Network of Claim 6 wherein said total capacity estimation and correction process (109) performs, 
when said total network capacity signaling is used: 

a calculation of said aggregated propagation time Tp by 

_f 

Tp = iTpi +ZT3i -Tgb = Tpo +M Sl/Q - 1/Cb 

i i ^ i y 

where M stands for average packet length, 
a calculation of said total serving time To by Tq = Tg + Tp 

where Ts stands for service time available fi*om the said minimal channel capacity, 
a calculation of said total network window Wo by Wq = Tq/Tq , 

using extracted parameters fi-om first or every packet received from the opposite direction. 



12. Network of Claim 6 wherein said total capacity estimation and correction process (109) performs, 
when said total network capacity signaling is not used, 

a calculation of said total serving time To using To=T after a first acknowledgment is received, 

a calculation of said total network window Wo using Wo=To/(T-To) after a second acknowledgment 
is received, 

using extracted parameters fi-om every packet received firom the opposite direction. 
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13. Network of Claim 6 wherein said total capacity estimation and correction process (109) performs, 
when said total network capacity signaling is not used, if measiired T<To: 

a correction of said total serving time To using ininimal measured value of said delay time T, 



To=min(T), 

a correction of said total network window Wo using W(5 = max((T^/To)Wo , w)if T<Tp, otherwise 



using Wq=TqI \1q - Tp j and Wq = Tq /Tg , where Wo* and To' stand for corrected values, 

a correction of said aggregated propagation time Tp using Tp = Tq (Wq - l)/Wo , 
by using measured parameters from every packet received from the opposite direction. 

14. Network of Claim 1 wherein the node (201) is adapted to forward packets with forwarding process 
(202) and further con^rises, when said total network capacity signaling is used, 

a capacity signaling process (203). 

15. Network of Claim 14 wherein said capacity signaling process (203) performs 

an updating of a forward cumulative propagation time variable Tpof of a first or every packet using 



an updating of a forward cumulative reciprocal capacity variable Sdf of a first or every packet using 



an updating of a forward minimal channel capacity variable Ciminf of a first or every packet using 



Tpo - Z Tpi 



T30 = Mll/Ci, 




Allowable Subject Matter 
Claims 1 and 3-15 are allowed. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Hahne et al. (US 5,163,046) discloses setting a window size for data transmission 
(fig. 6). Ozveren et al. (US 5,617,409) discloses a method of flow control (fig. 6). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Harper whose telephone number is 571-272-3 166. The 
examiner can normally be reached weekdays from 1 1:30 AM to 7:00 PM ET. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner*s 
supervisor, Seema S. Rao, can be reached at 571-272-3174. The centralized fax number for the 
Patent Office is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published apphcations 
may be obtained from either Private PAIR or Pubhc PAIR. Status information for unpublished 
applications associated with a customer number is available through Private PAIR only. For 
more information about the PAIR system, see portal.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EEC) at 866-217- 
9197 (toll-free). 





Kevin C. Harper 



July 25, 2005 



